Further results are provided of the 1991 British Bryological Society Expedition to Mulanje Mt., Malawi including 168 taxa of bryophyte, comprising 72 taxa of liverwort (38 new to Malawi) and 96 taxa of mosses (45 new to Malawi).
INTRODUCTION
This paper provides further results of the British Bryological Society (BBS) Expedition to Mulanje Mountain, 16 June-1 July 1991, the background and site details of which are described in Longton (1993) . We also publish here records of some Fissidens spp. collected by T. Pócs, Z. Magombo and C.C. Townsend (among others), and details of other collections made by D.G. Long and J. Rammeloo. A number of identifications have been made in genera yet to be revised, and it has not been possible to check all of these against types. Where comment is made about any taxon, the author's initials are added in square brackets.
Nomenclature follows O'Shea (1999) for mosses, and Wigginton & Grolle (1996) for liverworts, except where otherwise stated. All localities are from Mulanje Mt. unless stated otherwise, and the known African distribution of the taxon is given. Many of the BBS expedition collections await examination, and additional collections of taxa listed in this paper are to be expected. The collection numbers are prefixed by 'M' on the packets, but the letter has been omitted from numbers cited in this paper. The collections are held at the Royal Botanic Garden, Edinburgh (E), except those of C.R. Kitagawa (1965) and Tewari & Airi (1988) .
Chandonanthus hirtellus ssp. hirtellus (F.Weber) Mitt. Collections from across the Mulanje Mt. plateau, including from Lichenya, Minunu, Ruo Gorge, Sombani, and by the Chinzama to Thuchila, and Thuchila to Lukhulezi paths, 980-2120 m, 18-27 June 1991. On tree trunks and branches; on shaded and exposed rocks; earth banks; sometimes on rotting logs . Wigginton 1245b . Wigginton , 1253a Hodgetts 2053c Hodgetts , 2157c Hodgetts , 2436b Kungu 3147a, 3339a; Magombo 4160a; Kathumba 5072a, 5075a, 5141a, 5143a; O'Shea 7067a, 7094a, 7401a; Longton 8177a, 8234a, 8269a, 8315a . Recorded also from the Zomba plateau. Mountains in West Africa (Sierra Leone, Cameroun), and in the east from Ethiopia to South Africa, and widespread in the East African islands. Plants of C. hirtellus from the BBS collections vary considerably in size, the leaf-length ranging, without appreciable discontinuity, between 0.8 mm and 2.2 mm. Whilst some plants are fairly robust, none falls within the size range generally accepted for ssp. giganteus, which is confined to the afromontane region of East Africa. However, as pointed out by Arnell (1956) and Vanden Berghen (1965) ; Wigginton 1263a; Hodgetts 2108b Hodgetts , 2114a Hodgetts , 2126e, 2143b Hodgetts , 2165d Hodgetts , 2166d Hodgetts , 2185f, 2194b Hodgetts , 2335d Hodgetts , 2409c Hodgetts , 2411b Hodgetts , 2419a Kungu 3049b, 3136a; Magombo 4107a, 4153a, 4196a, 4205a, 4315a; O'Shea 7178a, 7435a, 7438b; Longton 8151a, 8178a, 8205a, 8365a, 8481a O'Shea 7176a, 7308a, 7313a; Longton 8037a, 8134a, 8145a, 8471a, 8497a. In Africa, otherwise Wigginton 1287a Wigginton , 1306a Wigginton , 1309b Wigginton , 1324a Wigginton , 1324b Hodgetts 2114a Hodgetts , 2139a Hodgetts , 2140a Hodgetts , 2145a Hodgetts , 2166a Hodgetts , 2307a Hodgetts , 2314a Hodgetts , 2418a Hodgetts , 2421a Hodgetts , 2488a Hodgetts , 2525a Wigginton 1203b Wigginton , 1282a Wigginton , 1283a Wigginton , 1385a Wigginton , 1599a Wigginton , 1630c Wigginton , 1633a Wigginton , 1635b Hodgetts 2145d Hodgetts , 2166c Hodgetts , 2197a Magombo 4109a, 4233a, 4234a; Kathumba 5034a; Russell 6124a; O'Shea 7442a; Longton 8203b, 8205b ; Wigginton 1019a Wigginton , 1022b Wigginton , 1026d Wigginton , 1027d Wigginton , 1036b Wigginton , 1096b Hodgetts 2094a Hodgetts , 2208b Hodgetts , 2216a Kungu 3023a, 3024a; Magombo 4016a; O'Shea 7046b, 7088c Wigginton 1184a Wigginton , 1711c Hodgetts 2006c Hodgetts , 2042i, 2077a Hodgetts , 2134a Hodgetts , 2223a Hodgetts , 2235a Hodgetts , 2237a Hodgetts , 2245b Magombo 4045a, 4261a; O'Shea 7062a, 7072a, 7096a, 7488c; Longton 8044a, 8082a, 8474a . Apart from one collection from a rotting tree trunk in riverine forest, all collections were from shaded, damp rocks on the forest floor or by streams, sometimes in places subject to inundation. Porley 269a; Wigginton 1149a Wigginton , 1188a Hodgetts 2044c Hodgetts , 2225a Hodgetts , 2654a Hodgetts , 2689b Kathumba 5181a, 5921a; Russell 6028b; O'Shea 7002a, 7552a, 7555b, 7567b; Longton 8013a Porley 45b, 92a; Hodgetts 2379b; Magombo 4031a; Kathumba 5007a, 5009a, 5011a; Russell 6047a; O'Shea 7046a, 7050a, 7057a, 7086c, 7226b, 7228b, 7232a, 7246b, 7286a; Longton 8475b . East Africa from Ethiopia to Zambia.
Plagiochila lastii
Mitt. This common species is well distributed throughout the Mulanje massif, the 48 collections coming from Chambe, Chinzama, Chisongoli, Lichenya plateau and Nessa path, Lujeri, Ruo Valley, Sombani, Thuchila, slopes of Namasile, path from Likhubula to Chambe, 1200-2180 m, 16-28 June 1991. Mostly from the trunks, branches and twigs of forest trees and shrubs, and rarely from rotting wood. One collection was from a sandstone boulder in a Cupressus plantation, and one from bamboo. Porley (3), Wigginton (7), Hodgetts (16), Kungu (4), Magombo (2), Russell (1), O'Shea (9), Longton (4); Stevenson (2) (7 August 1993). Tropical East, and southern Africa.
*Plagiochila pectinata (Willd. ex F.Weber) Lindenb. Fairly widespread in Mulanje Mt., with collections from Chisongoli, Lichenya plateau and Nessa path, Minunu, Ruo Valley, Sombani, and S. of Nandiwo, 1260-2130 m, 16-28 June 1991. On roots and trunks of forest trees, on stems of shrubs, on rotting logs and other deadwood, and on damp, shaded rocks (including seepage areas) . Porley 103b, 187a; Wigginton 1024b Wigginton , 1037d Wigginton , 1052b Wigginton , 1250b Wigginton , 1693a Hodgetts 2007b Hodgetts , 2095b Hodgetts , 2143i, 2538a Hodgetts , 2541a Hodgetts , 2552d Hodgetts , 2556a Kathumba 5005a; Russell 6077a, 6126a 
Radula stipatiflora
Steph. Widespread but rather few collections: Chambe basin, Chisongoli, Lichenya, Lujeri, Minunu, Ruo Gorge, Sombani and the slopes of Namasile, 1200-2320 m, 17-27 June 1991. Base, trunk, branches and small twigs of forest trees, tree-ferns and shrubs (9 colls.); shaded rock (2 colls.); foliicolous (1 coll.) . Wigginton 1349b . Wigginton , 1537a . Wigginton , 1650a Hodgetts 2073j, 2255c Kungu 3039a, 3326a; Kathumba 5006b, 5095a ; Russell 6054a, 6092a; O'Shea 7065a, 7098a, 7270a, 7403a, 7501a, 7589a; Longton 8072a, 8556a, 8560 . Previously known in Malawi from both Mulanje and Zomba Plateaux. Mainly recorded from East and southern Africa, but also found in the west. Pohlia elongata Hedw. Generally distributed across the plateau, usually on soil or rock but also on trees, and a sandbank in a stream, 1800-2890 BBS Expedition to Mulanje Mountain, Malawi, 13. mm, but mainly at the higher altitudes (several collections were from Sapitwa, the highest peak on the mountain, which rises to 3000 m); Porley 160a (det. R.D. Porley) ; Wigginton 1359c; Kungu 3068a, 3289a; Magombo 4225a, 4278a, 4296a, 4300a; O'Shea 7339c, 7393a, 7530a; Longton 8414a, 8561a, 8571a Hodgetts 2489a; Kungu 3075a, 3174b, 3189a; Magombo 4184a, 4195a, 4251a, 4350a; O'Shea 7163b, 7194a, 7530b . RUMPHI: Nyika NP, 10°S 33°E, at 2245 m, 29 July 1993, Stevenson R42. All det. A.C. Crundwell. Not all Ditrichum specimens have yet been identified to species, and it likely that more collections of this taxon will appear, as it is widespread in the tropics and southern hemisphere, and has been found previously in Malawi at both Mulanje and Nyika, and also on Zomba Plateau. Bruggeman-Nannenga. The distribution of this family in Africa is being reviewed in parallel with a taxonomic revision, so will be published as part of the wider study. This species was previously reduced to F. bryoides Hedw. (Magill, 1981) . It was also cited as F. bryoides sensu lato (Bruggeman-Nannenga, 1993) . In the Americas as well as in Europe, Africa and Asia, intermediates are found that at first sight seem to be distinct species, e.g. F. bryoides, F. viridulus Swartz ,and F. schmidii Müll.Hal. This situation has been expressed in different ways. American authors, e.g. Crum (1973) , Crum and Anderson (1981) , consider F. bryoides to be a broad species or species complex with many expressions. These same expressions (e.g. viridulus) are treated in Europe as species or varieties (e.g. Smith, 1978) , and in Asia as forms, varieties or subspecies (e.g. Chopra & Kumar, 1981, and Eddy, 1988) . The reduction of F. androgynus to F. bryoides in Magill (1981) O´Shea et al.
can be seen in the scope of this very broad concept of F. bryoides. In my opinion, however, using the name F. bryoides for the African material does not do justice to the situation. The antheridia in the African material are, without exception, terminal, whereas F. bryoides var. bryoides is gonioautoicous, and the African material is much more robust than F. viridulus, which also has terminal antheridia. I therefore prefer to recognize these plants as F. androgynus. This species might be confused with another taxon belonging to this complex that also occurs in Africa, F. schmidii, ωηιχη διφφερσ ιν τηε σµαλλ (7.5 µ), στρονγλψ χονϖεξ χελλσ, ανδ τηε δελιχατε λιµβιδιυµ. Τηε χελλσ οφ F. androgynus αρε λαργερ (6−13.5 µ) ανδ φλατ, ανδ τηε πλαντσ, ασ ωελλ ασ τηε λιµβιδιυµ, αρε µορε ροβυστ. Βοτη ταξα οφτεν ηαϖε δεχυρρεντ δορσαλ λαµιναε.
[MABN].
Fissidens asplenioides Hedw. Fifty-eight collections from Mt. Mulanje: Pócs & Magombo (3) (EGR, U); Wigginton (5); Hodgetts (11); Kungu (9); Magombo (3); Kathumba (4); Russell (3); O'Shea (15); Longton (4); Rammeloo (1) (all E); Stevenson (6) collected on both Mulanje and in RUMPHI: Nyika NP. Also found in ZOMBA, Zomba Plateau: Townsend (2) (K) and Long (1). Most abundant on the plateau, almost always by shaded streams or occasionally in moist areas of grassland, growing on rocks, peaty soil or soil banks, alluvium, tree roots or rotten wood, 800-2280 m.
This characteristic species can be recognized in the dry state by its inrolled leaf tips. Microscopically it is characterized by obtuse leaf tips with short costae; the smaller of the two vaginant laminae has a rounded apex and ends at or near the costa. F. rotereaui was reduced to F. bogosicus (Bruggeman-Nannenga, 1997), but in Malawi the two taxa are distinct. F. bogosicus is characterised by unequal vaginant laminae and limbidia that are restricted to the very base of the vaginant laminae. Fissidens rotereaui has (nearly) equal, completely limbate vaginant laminae, and seems to prefer more humid habitats. On the basis of the Malawi material, it seems that the two are good species, but material from other areas is needed for study. [MABN] . This species has completely limbate leaves, unequal vaginant laminae and small, 6-7.5 µ λονγ, ηιγηλψ χονϖεξ λεαφ χελλσ. Τηε λιµβιδιυµ ισ ιντραλαµιναλ ιν τηε βασαλ παρτ οφ τηε ϖαγιναντ λαµιναε. [ΜΑΒΝ] . This species has multipapillose cells, costae ending 8-14 cells below an obtuse apex, and limbidia restricted to the vaginant laminae of perichaetial leaves. [MABN] . Ochyra & Pócs (1987 ), who include an excellent description and illustration. It has since been found in Ethiopia, and occurs also on Madagascar and Reunion. Further collections of this small, pretty moss are clearly possible in the Afromontane area. The taxon was also covered in the recent revision of this genus by He & Snider (2000) , who include Nepal, India, Thailand, China and Hawaii in its distribution.
Fissidens crispulus

Fissidens ovatus
Fissidens plumosus
[BJO] THUIDIACEAE All collections determined by A. Touw. A major treatment of Thuidiaceae by Dr Touw will be published shortly, so information here is limited to collection data and comments on distribution in Malawi.
Thuidium chenagonii Müll.Hal. ex Renauld & Cardot Found in moist forest areas on the S and SE flanks of the mountain, between 730-1290 m, but mostly below 1000 m. It occurred on boulders and dead and living trees, often by streams, usually with other pleurocarps in a bryophyte mat. Porley 79a; Wigginton 1132c Wigginton , 1426c Magombo 4086a; Kathumba 5166a, 5913a; Russell 6033c; O'Shea 7076b, 7089a, 7543a, 7554a, 7588a; Longton 8017c . Not previously reported for Mulanje Mt., but known from three other mountains in Malawi. In forest across the plateau, but not collected in the forests at lower elevations, 1720-2320 m, shady conditions, sometimes by streams, usually on rocks or corticolous (on tree trunks alive or dead, twigs, lianes, tree ferns, shrubs) but also recorded from soil in the shade of a rock; Porley (4), Wigginton (5), Hodgetts (6), Kungu (1), Magombo (3), Kathumba (4), O'Shea (6), Longton (6); all det. NGH. Many specimens were intermediate between T. serrulata and T. laxoalaris, casting some doubt on the taxonomic validity of T. laxoalaris. Found in montane forests across tropical Africa and Asia. [NGH] 
